Uroporphyrin accumulation in cultured chick embryo hepatocytes: comparison of 2,3,7,8-tetrachlorodibenzo-p-dioxin and 3,4,3',4'-tetrachlorobiphenyl.
Uroporphyrin (URO) accumulation caused by 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) and 3,4,3',4'-tetrachlorobiphenyl (TCB) in cultured chick embryo hepatocytes was found to depend on the concentration of the added polyhalogenated aromatic compound, and on either the addition of 5-aminolevulinic acid or the induction of 5-aminolevulinic acid synthase. TCDD alone did not cause more than a slight increase in uroporphyrin, whereas TCB alone caused considerable uroporphyrin accumulation associated with increased 5-aminolevulinic acid synthase activity. However, in the presence of exogenous 5-aminolevulinic acid, TCDD was more potent than TCB in causing uroporphyrin accumulation. The concentrations of TCDD or TCB which maximally induced ethoxyresorufin deethylase activity, an indicator of induced cytochrome P450 activity, were lower than those required for maximal uroporphyrin accumulation. Furthermore, ethoxyresorufin deethylase activity was found to decline at concentrations of TCDD or TCB which caused maximum uroporphyrin accumulation. Pretreatment with 3-methylcholanthrene enhanced uroporphyrin accumulation, whereas addition of inhibitors of cytochrome P450 decreased uroporphyrin accumulation. Uroporphyrin accumulation occurred without a decrease in uroporphyrinogen decarboxylase activity, and was unrelated to the degree of conversion of the polyhalogenated aromatic compounds to water-soluble metabolites. Our results indicate that URO accumulation caused by TCDD and TCB requires two separate actions; (1) induction of cytochrome P450 which occurs at low concentrations of the halogenated chemicals, and (2) increased uroporphyrinogen oxidation which is catalyzed by the induced cytochrome P450 and which occurs at higher concentrations of the halogenated chemicals.